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(57) Abstract: When forming, on a base 
conductive material, a metal oxide dielectric 
film having an AB0 3 crystal structure by 
using an organic metal material gas, the initial 
nucleus of a perovskite crystal or the initial 
amorphous layer of an amorphous structure 
is formed on the base conductive material 
under a first film-forming condition, and then 
a perovskite-crystal- structure film is grown 
on the formed crystal initial nucleus or initial 
amorphous layer under a second film-forming 
condition; the first film-forming condition 
requiring at least either (a) a substrate lower 
than that required by the second film-forming 
condition, or (b) a material gas pressure higher 
than that required by the second film-forming 
condition. This method can grow a film such 
as a PZT film with a minimum leak current. 
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, 1 0 O-'A/craWT^tbfc. y-hSO. 2 6m 

<f;Hx©mi2> 

A 1 Cu«U H7^X7?>^lJ;0i-©7JV5iESl 8 0 9 
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Ml 8 1 5Bl£/T i i 1 8 1 6 ^libTX/Vy^t, ^©_h£ 1 0 
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0tfc#Mb, S6fcM**#;*4JW&&#£&3£U Pb (DPM) ,110. 2 5 
SCCM, Zr (OtBu) 4 M* 0 . 2 2 5 S C CM, Ti (OiPr) 4 ^t* 
0. 2SCCM, NOjM3. OSCCM, N^il 5 0 S CCMO^#tl 

2 0 OtFMt, P Z T 1 8 1 8 O^imWl^ifc. 

<W<M:fiBIJ¥te2 5 0 nmTJot Ru 1 8 1 9 >^fc<kt) 

M, &JK8Mbttr0hl#l)t, #«T**ll*S/^-=>^fc«kD#«U pz 
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1, I3^^I/S»1 8 2 2 $^bfc. 21©±t, A a 7^-y 3 >1182 

SSM-rfefe-feRu/T i /T i N/T i & H x yj->#\z. <fc 0 ^Ilfcft 
, PZT0jfcBI£frV^ Ru§i±aig«UT, &*±S&«ffi&#R|lbT 

^-©i^m. ^t^lfOitlT4 0wC/cmmoW|^n, & 

l«Jft3nfcPZT«tt¥fiffis& t WVifc«>K:SLRIt3&«jBc:5T, ^X^^feit^^ 
B i3 ffi V^M^TfT 5 £ £ £ fc c 

*m vi t t> , * »«fittfd- £ flS£E«# * # ffl t> t *> m m iz mzk 



28 



WO 02/073679 



PCT/JP02/02229 



*^WOteia«#^«t^/ / *fcttKJBEfe#imfc<fc«»P ZTl (Pb (Zr 

5^ftllJ:tl{l U-#«2W4>&<, I©IWJ:< < TX^ODfti^tt 
^T&oT^ fi£3fcfcfcWjNSfc£f l/-f >tM X (5 0 nm~2 0 0 nm) 



29 



WO 02/073679 



PCT/JP02/02229 



(b) ^HO^M^#«t0 i feM^^7.ffi^^iev^# 

4. MfB^l©^#<h|ufB^2©##T, l»|B|g-©J«K*#*«, (a) Jg- 

o 

5. ^-©^m^#T% #SMitft©^i^§tiMW^XO 



30 



WO 02/073679 PCT/JP02/02229 

m^zfro z. t. ttmmt-r&m&m i~4 (D\,*"rnfr\zfzmo&mmfc®nnfc 



8. mmm~(Dm,mm^^mm^(D^mn^^m%^^'T^mv, m 

9. Mf2B7U^iLTZ riTi ©M^^^triJ-^fC MfSHzi©^^# 

i o. mmBTtmtvxz i ^(DttxDjtm^tsm^z, 



31 



WO 02/073679 PCT/JP02/02229 

%> z. t \z & d , >? x*mm v & mm? zzt t ? zm^m 

1 2. f&fBSg— CD^M^tC^Vj-^Jl^-^f7 l ©^JE^2 OOmTor r 



16. MIBTifi^«tt^^^, Ru/Ti/TiN/Ti©4ltlTabS 

i ~ i 4 (D^-rn^izmm^mmhmmm^m 

17. mmTmmmmm^, r u/t i /t i n/t i /wo 5 

18. ¥i#S«±fcMOSlh5>S?7^SMt5Igi, il©h^> 



32 



WO 02/073679 PCT/JP02/02229 

Wzmmtth&jimt. ^(D^m-y^^^m-r^m-mmmmm^mz, m^mr 
&m&mm-?z>j:n£. z.o&mMimmn,fcWk3m\z, ^m±^mmm^mm 

2 0. ^II±CMO SI h 7>^X^ MTSIgt, d(Z)h^> 

^x^±Kfg-jaTO^M£^/rf &x$i<h, zwrn-mmmmmizmtzMo s 
ut. z\<Dm=.mmmmm\zmmr mmizm-rz ^ ? h %m □ ut^s 

Jg|£®£, ^aTg|5«®®^^-r^X@i:, Z. (D&mTm^mm^mizWf sfcJS 



33 



WO 02/073679 PCT/JP02/02229 

i~i 7 <D\,^nfr<DX&&m^T&mmfcwmnfcm&]$mTz>3:u£s z\<d 
mm. mt^mmimmnwm^xsmu^m±.ummm^n^-^.y^v. hi 

2 1. ^mTnmmm&mj&T&mizmmcDmf&vfc.&m^^ytmm.mz 
sunt, z(Dmmmmmizmz7)]s$mmizm'?z>^>?t7 h^nptT^s 

22. Wlr, Ru, I r O^il/R u 0^6)5;?.^ DI^H 
nx&&Tt&Mm&ttn<D±\Zf&m-isn. VV-iy^r^XIfiS Onm— 1 50n 

2 3. hG&BP ZTl^MOCVDTM^nfc^t^f ^«t«2 2 

fSKDPZTl, 

2 4. iiufEP ZT1^4 0 0-7 0 VDTM$nfc^<!:^# 
m<h-r^>»^3S2 3|2t0PZTlo 

2 5. M^3S2 2-2 4 (D^nmzmmtDP Z Tl$ft5§ilf. 



34 



WO 02/073679 



PCT/JP02/02229 



Fig.1 



mio^m (a) 



12 ^ B l^(PTO) 
e\ n r* a a a a , / 11 T*l!l(Ru) 



m2(DXfl (b) 



(c) 



13 ^fgi^(PZT) 



v 



(d) 



1/34 



WO 02/073679 



PCT/JP02/02229 



Fig. 2 



(a) 



1 



on o_ 



(b) 



L 

_ < ► 



12 HiriSj*i4b 



2/34 



WO 02/073679 



PCT/JP02/02229 



Fig. 3 

(a) 



14 || immx 



(b) 



L 

^ ^ ^ 



12 



3/34 



WO 02/073679 



PCT/JP02/02229 



Fig. 4 




0 

PTO 



0.5 

ZiV(Zr+Ti) 

pzt mmm 



1 

PZO 



4/34 




5/34 



WO 02/073679 



PCT/JP02/02229 



Fig. 6 




6/34 



WO 02/073679 



PCT/JP02/02229 
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